AICAR induces phosphorylation of AMPK in an ATM-dependent, LKB1-independent manner.
AMPK is an AMP-activated protein kinase that plays an important role in regulating cellular energy homeostasis. Metabolic stress, such as heat shock and glucose starvation, causes an energy deficiency in the cell and leads to elevated levels of intracellular AMP. This results in the phosphorylation and activation of AMPK. LKB1, a tumor suppressor, has been identified as an upstream kinase of AMPK. We found that in response to treatment with 5-aminoimidazole-4-carboxamide-1-beta-4-ribofuranoside (AICAR), the LKB1 deficient cancer cell line, HeLa, exhibited AMPK-alpha phosphorylation. This indicates the existence of an LKB1-independent AMPK-alpha phosphorylation pathway. ATM is a protein that is deficient in the disease ataxia telangiectasia (A-T). We measured the activation of AMPK by AICAR in the normal mouse embryo fibroblast cell line, A29, and the mouse cell line lacking the ATM protein, A38. In A38 cells, the level of AICAR-induced AMPK-alpha phosphorylation was significantly lower than that found in A29 cells. Furthermore, phosphorylation of AMPK in HeLa and A29 cells was inhibited by an ATM specific inhibitor, KU-55933. Our results demonstrate that AICAR treatment could lead to phosphorylation of AMPK in an ATM-dependent and LKB1-independent manner. Thus, ATM may function as a potential AMPK kinase in response to AICAR treatment.